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(54) Image processing method and device employing same 



(57) An image processing method and device by 
which objects (6) supplied successively on a conveyor 
belt (1) or other means of conveyance are imaged indi- 
vidually and image processing is performed on the 
images so obtained. Image processing is performed, for 
example, to compare markings on an object image with 
a model image to identify variations between the two 

ncuw i 



images. 11 variations are detected, the model image in 
memory can be modified or replaced with the input object 
image without shutting down an entire production line in 
order to create an entirely new model image. In this way 
the recorded model data can be updated without inter- 
rupting the flow on the belt (1), and appropriate correc- 
tion data can be recorded eff iciently. 
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Description 

Field Of The Invention 

This invention relates to an image processing s 
method. More particularly, this invention relates to an 
image processing method by which objects supplied one 
after another on a conveyor belt or other means of con- 
veyance are imaged, individually, and specified image 
processing is performed on the images so obtained. This io 
invention also relates to an image processing device in 
which this method is employed. 

Background Of The Invention 

15 

In recent years, factory production lines have come 
to rely on product inspection methods whereby products 
are imaged as they are transported on a conveyor belt. 
In accordance with these methods, a television camera 
in a given location captures an image for each item, such 20 
as production date and production serial number. The 
image data obtained in this way is input into an image 
processing device. 

Prior to imaging products, the image processing 
device establishes a region to be inspected by using an ss 
image (hereafter to be known as a "model imageT 
obtained by imaging a product of acceptable quality. The 
model image is obtained by placing a sample of an 
acceptable product in the inspection position and imag- 
ing the sample. so 

FIG. 6 shows an example of how the inspection 
region is established. Here two inspection regions are 
established: R1 30, a region of a given size in the model 
image, and R 2 31 , a region within containing the letter 
"A" which is contained in the model image. 35 

Once the inspection regions have been established, 
a feature analysis is performed for the image data, within 
each of the inspection regions, in order to create a ref- 
erence tar comparison. During the feature analysis, the 
parameters for establishing regions R1 and R2 (such as <o 
the location and the dimensions of the region) and the 
image data for the entire model image are stored in the 
memory of the image processing device to be used later 
in the inspection. 

Once the feature analysis has been performed, the *s 
object image for each object to be inspected is succes- 
sively input into the image processing device and com- 
pared with the model image. If the input object image is 
misregistered with respect to the model image, this is 
detected and the misregister is corrected. The inspection so 
region is then established in the corrected object image 
based on the aforesaid parameters. 

The image processing device then performs a fea- 
ture analysis for the object image within the region which 
was established and compares this feature analysis with 55 
that which it has stored. From the result of this compar- 
ison, it determines whether the product is of acceptable 
quality. The result of this determination is displayed on a 



monitor or the like, and defective products are removed 
Irom the conveyor belt by hand or mechanically. 

Certain shortcomings in the above-described sys- 
tems have been noted. With the inspection systems 
described above, it sometimes happens that a product 
which has been judged by an inspector to be acceptable 
is determined by the inspection device to be defective 
due to minute variations among the products. 

For example, in the case of the printed letter "A" dis- 
cussed above, variations in the quantity of ink used in 
the printing process may cause the density of the printed 
letter to vary slightly. These variations result in a notice- 
able discrepancy between the feature analysis obtained 
in region R 2 during inspection and the stored feature 
analysis. Since such a discrepancy nay cause a large 
number of products to be judged defective, the inspector 
will have to shutdown the line temporarily in orderto rere- 
cord the feature analysis using a new sample. 

When this method is used, and the feature analysis 
must be rerecorded, the line must be shut down and a 
new sample placed in the inspection position. In order to 
rerecord all data using a new sample, not only the feature 
analysis but the parameters for establishing inspection 
regions must be input a second time, an extremely inef- 
ficient process. The rate of production thereby 
decreases and, if new data must be recorded frequently, 
significant losses will result. 

There are also problems in the method used to 
establish inspection regions. It sometimes happens that 
the parameters for establishing the inspection regions 
must be revised in the middle of an inspection. In this 
case, the inspector, relying on intuition, inputs data to 
revise the parameters which are then rerecorded. 

When intuition is used to rerecord only the parame- 
ters to establish the inspection region, the inspector will 
have to rely on trial and error to revise those parameters. 
The burden on the inspector increases, and the accuracy 
of the revised region diminishes. 

Summary Of The Invention 

The present invention alleviates to a great extent the 
problems of the prior art by providing an image process- 
ing method by which a series of objects are imaged, one 
after another, an inspection region is established in each 
object image, and image processing is performed on the 
object image within the inspection region. 

In one aspect of the invention, an object image 
obtained at a time selected by the user is frozen on the 
screen without interrupting the imaging operation. An 
image representing the inspection region is superim- 
posed on the same screen. From the screen which is 
displayed, it is determined whether the parameters used 
to establish the inspection region were appropriate. 
These parameters may be modified depending on the 
result of the determination. A new image is obtained and 
a new inspection region is established for the subse- 
quent object images according to the new parameters, 
and further image processing is performed. 
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In the above aspect of the invention, the user selects 
a point during the image processing, after the inspection 
region has been established, where the object image 
input at this moment will be displayed. An image repre- 
senting the inspection region is then superimposed on 
the object image. These steps are performed without 
interrupting the imaging operation. A determination is 
then made as to the appropriateness of the parameters 
used to establish the region. The inspector will view this 
display and if it is determined that the region which was 
established is not the appropriate one, the parameters 
which establish the correct region may be modified. In 
subsequent image processing, the inspection region is 
established using these modified parameters. 

In another aspect of the present invention an image 
processing method is provided by which a series of 
objects are imaged, one after another. The object image 
data representing each object image is then compared 
with recorded data representing a model image, and 
image processing is performed. 

In this aspect of the invention, object image data 
obtained at a time chosen by the user is frozen without 
interrupting the imaging operation. The object image 
data in this frozen image are then compared with 
recorded data representing the model image. In 
response to this comparison, the frozen image may be 
used as a model image to modify the recorded data, not 
abandoned after the comparison. Object images 
obtained thereafter are compared with the new recorded 
data, and the images are processed. 

In the above aspect of the invention, the inspector 
selects a point in time during the course of processing 
an object image to compare ft with a model image. The 
object image which is input at this moment is frozen with- 
out interrupting the imaging process. The frozen image 
is recorded as the new model image, and image process- 
ing resumes. 

In another aspect of the present invention an image 
processing device is provided having a unit which 
detects a misregister of an object image with a model 
image, and which realigns the object image so as to cor- 
rect the misregister. 

In the above aspect of the invention, after any mis- 
register of the input object image with respect to the 
model image has been corrected, the correctly oriented 
image is frozen in response to a command to modify the 
parameters which establish the inspection region. An 
image representing the inspection region is then super- 
imposed on the object image. The inspector then views 
an output display and inputs the data necessary to mod- 
ify the parameters. The parameters for defining the 
inspection region are then written over based on the 
modified object image data which are input. 

One object of this invention is to allow the inspector, 
when it becomes necessary to rerecord the parameters 
to establish an inspection region or the feature analysis 
within a region, to revise the parameters or feature anal- 
ysis using an object image which is obtained at that 
moment without interrupting the imaging operation. In 



this way the recorded data can be updated without inter- 
rupting the flow on the belt, and appropriate correction 
data can be recorded efficiently. 

5 Brief Description Of The Drawings 

FIG. 1 is a perspective view depicting an inspection 
line on which an image processing method in accord- 
ance with a preferred embodiment of this invention has 
w been implemented. 

FIG. 2 is a block diagram illustration of the electrical 
system of the inspection device of FIG. 1 . 

FIG. 3 depicts the screen displayed on the monitor 
of the inspection device of FIG. 1, when the recorded 
15 data is being established. 

FIG. 4 is a flowchart depicting the order of opera- 
tions executed by the image processing device of FIG. 1 . 

FIG. 5 depicts the screens displayed on the monitor 
of the image processing device of FIG. 1 , when the object 
20 image is input and when the recorded data is revised. 

FIG. 6 depicts an example of the inspection regions 
in a the model image. 

Detailed Description Of Preferred Embodiments of the 
25 Invention 

Referring now to the figures wherein like reference 
numerals indicate like elements, in FIG. 1 there is shown 
an inspection line on which the image processing 

30 method of a preferred embodiment of this invention has 
been implemented. The objects on the conveyor belt 1 
are inspected by the inspection device 25, which 
includes a camera 2, an image processing device 3, a 
monitor 4 and an operating unit 5. 

35 The conveyor belt 1 transports objects 6 that have, 
printed on the surface, a letter or the like, such as pro- 
duction date or serial number. The objects 6 are loaded 
onto the belt in desired locations and orientation in an 
earlier process, and they are conveyed, one by one, to 

40 the inspection site. An illumination device (not shown) 
illuminates the objects which are then imaged by the 
camera 2. 

The inspection device 25 is equipped with a sensor 
(not pictured), whose signal is input to the image 

45 processing device 3 when an object arrives at the inspec- 
tion site. When the image processing device 3 receives 
this signal, it captures the object image from the camera 
2 and detects any misregister of the input object image 
with respect to the previously recorded model image. 

so After correcting the misregister, the image processing 
device 3 establishes the inspection region in the correctly 
oriented image and processes the image data within this 
region. The monitor 4 displays, as needed, a composite 
image (discussed below), the inspection result or other 

55 necessary data. 

The operating unit 5 consists of a keyboard or other 
input device. An inspector uses this input device to input 
to the image processing device 3 the various commands 
related to the inspection, a freezing command to freeze 
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the image (discussed below), and the data needed to 
modify the stored data. 

Referring now to FIG. 2 there is illustrated a block 
diagram of the electrical system of the inspection device 
25. The image processing device 3 includes an A/D con- s 
verter 7, a bus switch 8. an affine transformation unit 9, 
an image memory 10, a graphic memory 11 for charac- 
ters, a CPU 12. a ROM 13, a RAM 14. an I/O port 15. an 
image synthesizer 16, and a D/A converter 17. 

The analog image signal from the camera 2 is con- io 
verted to digital image data by the A/D converter 7. The 
digital image data is then output via bus switch 8 to the 
image synthesizer 16 and the affine transformation unit 
9. 

The affine transformation unit 9 serves to correct any is 
misregister of the input object image. When the degree 
of misregister and the angle of rotation of the input object 
image with respect to the model image have been estab- 
lished, the processing required to perform an affine 
transformation is executed. This affine transformation 20 
uses the values established in order to change the posi- 
tion of every pixel in the input object image. The data 
representing the transformed image (hereafter, the "cor- 
rected image") are output to the CPU bus 18 and the 
image synthesizer 16. 25 

If the degree of misregister and angle of rotation 
have not yet been established, when the image from the 
A/D converter 7 is input into the affine transformation unit 
9, the image data which have been input are output in 
their unmodified form to image memory 1 0. 30 

The graphic memory 1 1 stores the image of the 
inspection site and the data needed for displays on the 
inspector's screen. The display data are transmitted to 
the image synthesizer 16. 

The image synthesizer 16 synthesizes the display 35 
data in graphic memory 1 1 using the object image from 
the A/D converter 7 and the corrected image from the 
affine transformation unit 9 and outputs this data to the 
D/A converter 17. The D/A converter 17 converts the 
synthesized image to analog signals which it outputs to <o 
monitor 4. The data that will be output to image synthe- 
sizer 1 6 is determined by the operation of the bus switch 
unit 8. 

The CPU 12 controls the operation of each of the 
aforementioned components based on a program stored <s 
in the ROM 13. The RAM 14. which is used as a work 
area to store various data, reads appropriate data out of, 
or writes them into, the CPU 12. 

The operating unit 5 is connected to the CPU bus 18 
by way of the I/O port 1 5. When the inspector inputs infor- so 
mation through the operating unit, the input signals are 
transmitted to the CPU 12, where they are interpreted. 

Prior to the inspection, the image processing device"! 
3 establishes the inspection region in a model image V 
obtained by imaging a sample of an acceptable product. 55 
The parameters which establish this region and the fea- 
ture analysis for the model image within this region are 
designated as recorded data for the purpose of the 
inspection. 



FIG. 3 depicts the display on the screen of the mon- 
itor 4 when the data regarding the model image is being 
established Superimposed images of inspection regions 
AR1 and AR 2 . which have been established by the 
inspector in the model image, are displayed. 

A large area of model image 19 is designated as 
region AR1. This area is inspected to determine whether 
there are ink smears or dirt on the surface of the object. 
Feature analysis will be extracted from the image in 
region ARt for such values as average density. 

Since region AR 2 is established to inspect the quality 
of the printing used to produce the image 20 (the letter 
"A"), the region is designated so as to encompass the 
entirety of the image 20. From the image in region AR 2 
feature analysis is extracted for the center of gravity of 
the letter "A" and the length of the periphery surrounding 
the "A". 

When the inspector has verified the parameters 
which establish the inspection regions, by viewing the 
display screen, and has executed the operation to final- 
ize the recording, the parameters which establish inspec- 
tion regions AR1 and AR 2 (their location, their 
dimensions, and so forth) and the feature analysis 
extracted from each of the regions are stored in RAM 1 4 
as data representing the model image and as data 
recorded for the inspection. 

The data representing the upper left corner P of the 
model image 1 9 will be used to detect any misregister of 
the object image. The area 21 indicates the range within 
which a misregistered object image can be corrected 
during inspection. As long as the image of the object is 
within this range, the processing to correct the object 
image can be executed properly. 

tf a product which the inspector deems acceptable 
is judged defective in the inspection, the inspector uses 
the operating unit 5 to input a freeze command. Trans- 
mission of the object image to image processing device 
3 is halted without shutting down the conveyor belt 1 . The 
object image which is input at the moment the freeze 
command is given and its corrected image are frozen 
and held in the image memory 10 and the RAM 1 4 to be 
used to revise the recorded data. 

In FIG. 4 there is shown, as steps ST1 through ST8, 
the order of operations executed during an inspection by 
the image processing device of FIG. 1. FIGS. 5 (1) 
through (3) depict the image displayed on monitor 4 dur- 
ing image processing. The operation of image process- 
ing device 3 with reference to the steps of FIG. 6 and the 
illustrations in FIG. 5 will now be explained. 

The image of the object captured by the camera 2 
is captured by the image processing device 3. Data rep- 
resenting this image, which has been digitised by A/D 
converter 7, is stored in image memory 10 ST1. 

FIG. 5 (1 ) shows an example of an object image dis- 
played on monitor 4. This image, whose misregister has 
not yet been corrected is displayed tog ether with the area 
21 which represents the range within which a misregister 
can be corrected. 
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The CPU 1 2 reads the image out of the image mem- 
ory 10. It extracts the position of the corner point P' (FIG. 
5), which corresponds to corner point P in the model 
image. The data representing the position of point P' are 
compared with the data representing the position of point 5 
P. From this comparison, the degree of misregister in 
axial directions X and Y including the angle of rotation 
are calculated ST2. 

The degree of misregister, including the angle of 
rotation, which have been calculated are transmitted to 10 
the affine transformation unit 9. Based on these values, 
an affine transformation is executed for every pixel loca- 
tion in the image memory 10, and the orientation ol the 
image is corrected ST3. Using the Parameters to estab- 
lish the inspection region, the CPU 12 establishes is 
regions ARt and AR 2 in the correctly oriented image and 
extracts feature analysis from each region. These fea- 
ture analysis are compared with the previously recorded ^ 
feature analysis, and the quality of the printing is deter- T 
mined from the result of this comparison ST4, ST5. bo 

If print quality which the inspector deems acceptable 
is judged by the inspection device 25 to be defective, the 
inspector uses the operating unit 5 to input a freeze com- 
mand. This command causes the camera 2 to suspend 
its imaging. The image input at the moment the com- 25 
mand was given and its corrected image are frozen and 
held in the memory. The CPU 12 then displays on mon- 
itor 4 a synthesized image containing both the model 
image and the object image displaying inspection 
regions AR1 and AR 2 ST6, ST7. so 

In another preferred embodiment for the operation 
of the inspection device 25, after inputting the freeze 
command mentioned above, the freeze command does 
not cause the camera 2 to suspend its imaging while the 
image input at the moment the command was given is 35 
stored in a memory area. Thus, steps ST1 through ST6 
are continued in parallel and concurrently with steps ST7 
and ST8. 

FIG. 5 (2) shows an example of a synthesized image 
displayed on monitor 5. In this figure, the image whose 4C 
orientation has been corrected is displayed on top of the 
model image of the object so the inspector can deter- 
mine whether the process of correcting the orientation in 
step ST3 was executed properly. 

After the inspector has verified, from the synthesized 4* 
image on monitor 4, that the object image is now cor- 
rectly oriented, in step ST8 the operating unit 5 is used 
to specify the data needed to make the correction and 
inputs this data. 

For example, if the inspector wishes to modify the a 
parameters which establish region AR 1f the parameters 
to be modified are input via operating unit 5. In response, 
inspection region ARj is displayed in the synthesized 
image shown on monitor 4, and the region is redrawn 
according to the new parameters, as pictured in FIG. 5 a 
(3). The inspector views the display screen to verify that 
the region has been modified in an appropriate fashion, 
and finalizes the correction operation. 



When the feature analysis must be rerecorded for 
either of the inspection regions, the inspector views the 
synthesized image which is displayed to verify that the 
object image has been reoriented property. The operat- 
5 ing unit 5 is then used to input a command directing that 
the recorded data be revised to change the feature anal- 
ysis in the inspection region. In this way the new feature 
analysis for the inspection region of the correctly oriented 
image is stored in the RAM 1 4 as necessary data. In this 
10 case it would also be possible to direct that the data rep- 
resenting the entire model image be replaced by the data 
representing the corrected object image. 

Once the recording of the corrections has been com- 
pleted, the inspector indicates via the operating unit 5 
15 that the inspection should resume. The camera 2 
resumes imaging the objects, and the steps ST1 through 
ST6 are executed sequentially on subsequent object 

t images using the newly recorded data. 
When the steps ST1 through ST6 are executed in 
parallel with steps ST7 and ST8 ( revised data represent- 
ing the correct model image corrected in step ST8 will 
be used in the following sequence of steps ST1 through 
ST6 as a model image. 

In the embodiment discussed above, the freeze 
25 command is given when the result of the inspection is 
obtained. However, the invention is not limited to this 
form only. It is anticipated that the freeze command may 
be given and the necessary data may be rerecorded at 
any desired point during the process of inspection. If the 
30 image of the object in the object image does not lie within 
area 21 , the region in which a misregister can be cor- 
rected, the inspector must cancel the rerecording of data, 
capture a new object image, and again issue a freeze 
command, whereupon rerecording commences again. 
35 While the processing is being executed to rerecord 
the necessary data, conveyor belt 1 continues to trans- 
port the products as usual. This will result in a number 
of products getting past the inspection site, however, 
since the inspector is able to make the appropriate cor- 
40 rection while viewing a frozen frame, the previous set of 
recorded data can still be maintained and used to inspect 
the products coming down the line at this time. This 
method is far more efficient than previous methods, in 
which the entire line was shut down while the data were 
45 rerecorded, and it allows the data to be revised in an 
appropriate fashion. 

In the first embodiment described above to modify 
the inspection region, an object image and an image rep- 
resenting the inspection region are superimposed on the 
50 screen at a selected point in the image processing exe- 
cuted after the inspection region has been established. 
This is done without interrupting the imaging operation. 
The inspector revises the parameters to establish the 
inspection region while viewing the screen. This enables 
55 ease in determining whether the parameters are appro- 
priate and, if they are not, to revise them swiftly. 

In the second embodiment described above wherein 
the frozen object image is used to modify the recorded 
data as a model image, the object image is frozen at a 
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selected point in image processing and used as a model 
image. This is done without interrupting the imaging 
operation. The recorded data is revised to reflect the fact 
that the frozen image is now taken as the new model 
image. This allows the rerecording process to be exe- 
cuted efficiently without requiring that the supply of prod- 
ucts be interrupted so that a new model can be imaged. 

In the third embodiment described above, to correct 
a misregister of the object image with respect to the 
model image the correctly oriented image is frozen in 
response to a command to revise the parameters to 
establish the inspection region, and displayed on the 
screen with an image representing the inspection region 
superimposed the object image. The inspector then 
inputs the data needed to revise the parameters. Viewing 
the displayed image, the inspector is able to judge cor- 
rectly whether the inspection region is appropriate based 
on the parameters recorded previously, and if it is not, 
the parameters can be revised in an appropriate fashion. 

The above description and drawings are only illus- 
trative of preferred embodiments which achieve the 
objects, features and advantages of the present inven- 
tion, and it is not intended that the present invention be 
limited thereto. Any modif ication of the present invention 
which comes within the spirit and scope of the following 
claims is considered part of the present invention. 

Claims 

1 . An image processing method for an image inspec- 
tion system in which objects to be inspected are suc- 
cessively imaged and in which an inspection region 
on a model image can be modified, comprising the 
steps of: 

(a) imaging an inspection object to obtain an 
object image; 

(b) establishing an inspection region on said 
object image defined by at least one parameter 
of a model inspection region; 



(c) freezing said object image on a display unit, 
without interrupting said imaging operation, 
when it is desired to modify said parameter of <s 
. said model inspection region; 



(d) superimposing said model inspection region 
on said frozen object image on said display unit 
to generate a superimposed image; 



(e) determining if said parameter of said model 
inspection region on said superimposed image 
be needs to be modified; 

(f) modifying said parameter of said model 
inspection region, when needed, to generate a 
new parameter; and 



(g) repeating step (a) through step (f) based on 
said new parameter of said model inspection 
region. 

5 2. An image processing method for an image inspec- 
tion system in which objects to be inspected are suc- 
cessively imaged and in which a model image can 
be replaced, comprising the steps of: 

io (a) imaging an inspection object to obtain an 

object image; 

(b) comparing said object image with a model 
image; 

is 

(c) freezing said object image on a display unit, 
without interrupting said imaging operation, 
when it is desired to replace said model image; 

20 (d) modifying said model image, when it is 

desired to replace said model image, based on 
said frozen object image to generate a new 
model image; and 

25 (e) repeating step (a) through step (b) based on 

said new model image. 

3. The image processing method according to claim 2, 
wherein said step (a) through step (c) are executed 

30 in parallel with step (d). 

4. An image processing device for image inspection 
system in which a model inspection region on a 
model image can be modified, comprising: 

35 an image memory unit to store a parameter 

to establish a model inspection region; 

an interface unit which receives object image 
data representing an object image to be inspected; 
an image processing unit which performs 
40 image processing in an inspection region of said 
object image defined by said parameter of said 
model inspection region; 

an indication unit to indicate to modify said 
parameter of said model inspection region without 
interrupting an imaging operation; 

a display control unit to display and freeze 
said object image and to superimpose said model 
inspection region on said object image; 

a modification unit to modify said parameter 
so of said model inspection region stored in said image 
memory based on a modification data; and 

an input unit to input said modification data 
for said modification unit. 

55 5. The image processing device according to claim 4. 
wherein said image processing unit judges a quality 
of said object image within said inspection region. 
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6. The image processing device according to claim 4, 
wherein said indication unit is activated when a qual- 
ity of said object image is judged as insufficient by 
said image processing unit. 

5 

7. An image processing device for an image inspection 
system in which a model image can be modified, 
comprising: 

an image memory unit to store image data ol 
a model image; 10 

an interface unit which receives object image 
data representing an object image to be inspected; 

an image processing unit which compares 
said object image with said model image, and per- 
forms image processing; is 

an indication unit to indicate to modify said 
model image without interrupting an imaging opera- 
tion; 

a display control unit to display and freeze 
said object image; and 20 

a modification unit to modify said model 
image stored in said image memory based on said 
frozen object image. 

8. The image processing device according to claim 7, 25 
wherein said image processing unit determines the 
quality ol said object image compared with said 
model image in said image memory. 

9. An image processing device according to claim 7, 30 
wherein said indication unit is activated when a qual- 
ity of said object image is determined to be insuffi- 
cient by said image processing unit. 



a modification unit to modify said parameter 
of said model inspection region stored in said image 
memory based on a modification data; and 

an input unit to input said modification data 
for said modification unit. 

An image processing device for an image inspection 
system in which a model image can be modified, 
comprising: 

an image memory unit to store image data of 
a model image; 

an interface unit which receives object image 
data representing an object image to be inspected; 

a misregister correction unit which detects a 
misregister of said object image received by said 
interface unit with respect to said model image, and 
revises said object image so as to correct said mis- 
register; 

an image processing unit which compares 
said revised object image with said model image, 
and performs image processing; 

an indication unit to indicate to modify said 
model image without interrupting an imaging opera- 
tion; 

a display control unit to display and freeze 
said revised object image; and 

a modification unit to modify said model 
image stored in said image memory based on said 
frozen revised object image. 



10. An image processing device for an image inspection 35 
system in which a misregister of an object image can 
be detected, and a model inspection region on a 
model image can be modified, comprising: 

an image memory unit to store at least one 
parameter to establish a model inspection region of <o 
a model image; 

an interface unit which receives object image 
data representing an object image to be inspected; 

a misregister correction unit which detects a 
misregister of said object image received by said 45 
interface unit with respect to said model image, and 
revises said object image so as to correct said mis- 
register; 

an image processing unit which performs 
image processing in an inspection region of said so 
revised object image defined by said parameter of 
said model inspection region; 

an indication unit to indicate to modify said 
parameter of said model inspection region without 
interrupting an imaging operation; ss 

a display control unit to display and freeze 
said revised object image and superimpose said 
model inspection region on said revised object 
image; 
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FIGURE 2 




9 



EP 0 704 821 A2 




10 



EP 0 704 821 A2 



START ^ 



IMAGE IS INPUT 



V 



ST 1 



ST2 



DEGREE OF MISR^ISTER AND 
ANGLE 07 ROTATION ARE 

| y S T 3 

ORIENTATION OFjlNPUT IMAGE IS CORRECTED 



INSPECTION ZOl 



/ST 4 
WE IS 



ESTABLISHED 



—ySTS 

INPUT IMAGE I^COMPARED WITH MODEL 



IMAGE AND QUAI 



ITY OF PRODUCT IS EVALUATED 
ST6 

IS THErTa> FREEZE COMMAND? 
YES 

ST 7 



FRAME IS FROZKN ON MONITOR 



RECORDED DATA 



yS T 8 
ARE REVISED 



11 



EP 0 704 821 A2 



FIGURE 5(a) 




A R 2 ...» 2 1 



FIGURE 5(b) 
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FIGURE 5(c) 
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